Effects of synbiotic fermentation products on primary chemoprevention in human colon cells.
The consumption of synbiotics, a mixture of probiotics and indigestible food constituents such as dietary fiber, has been reported to reduce colon cancer risk. We investigated the effects of fermented wheat aleurone enriched with the probiotics Lactobacillus rhamnosus GG/Bifidobacterium animalis supsp. lactis on the gene expression and functional end points related to cellular defence in HT29 and primary human colon cells. Aleurone was digested and fermented in vitro with/without probiotics. The resulting fermentation supernatants (fs) were analyzed for concentrations of deoxycholic acid and ammonia. The cells were treated with the fs, and effects on gene expression of catalase, GSTP1 and SULT2B1, enzyme activity of catalase and glutathione S-transferase as well as H₂O₂-induced DNA damage were examined. Fermentation of aleurone reduced deoxycholic acid concentration by 84%, while the probiotics enhanced this effect. Ammonia was increased by fs aleurone, whereas a reduction occurred by the addition of L. rhamnosus GG/B. animalis supsp. lactis 12. GSTP1 expression tended to result in an increase by the fs aleurone in both cell types, whereas the probiotics could not additionally increase the effect. Catalase was not modulated by fs aleurone enriched with probiotics. Only in HT29 cells, expression of SULT2B1 was enhanced by fs aleurone. Enzyme activity of catalase and glutathione S-transferase was induced (2-3.6 fold, 72 h) in HT29 cells only. Addition of probiotics had no influence on this effect. In HT29 cells, a reduced H₂O₂-induced DNA damage by the fs aleurone after 48 h, enhanced by the addition of probiotics, was detected. The observed effects could improve detoxification of xenobiotics and therefore may lower colon cancer risk.